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 is a positive real number and J








. By considering the completeness relation of the eigenfunctions 
n;;
(x), it follows that G(x; x
0
) can





























In order to extract from Eq. (6) self-force eects one needs to consider G(x; x) [17]. Accordingly, by evaluating the









































































































=2T ) cosh x jMjx
: (9)
The rst term on the right hand side (r.h.s.) of Eq. (9) is an innite constant and does not aect the evaluation of
self force eects (cf. next section). One therefore simply drops this term, which amounts to renormalize Eq. (9) with
respect to the Euclidean contribution [by considering Eq. (5) it should be noticed that the second term on the r.h.s.
of Eq. (9) vanishes when  = 1 and  = 0]. By inserting Æ( M ) in Eq. (9) and using Poisson's formula, one is able















































Self-force eects are better appreciated when described in terms of the at coordinates appearing in Eq. (1). The























respectively. These expressions arise from the corresponding Poisson equations by taking the test particle as source
[17, 27]. The self-forces can then be obtained by taking minus the gradient of the self-energies. However, usually the
behavior of a test particle under the action of a force are better understood by considering the corresponding potential
energy, rather than the force itself. Therefore the analysis below will be based upon Eqs. (10), (11) and (12).
As =r ! 0, the summation in Eq. (10) can be evaluated by considering the power series expansion of  (z) (the





















Apart from these asymptotic cases, the dependence of G
ren
(r) on r is non trivially hidden in Eq. (10) and a
numerical analysis is required. The plots (where units were omitted) show how  G
ren
(r) varies with r for various
combinations of values of  and b := 2.



















By inserting Eq. (13) in Eqs. (11) and (12), one reproduces the known results in the literature [16, 17]. Namely,
the gravitational self-force due to a disclination alone, i.e. when  = 0, is attractive (repulsive) for  < 1 ( > 1).
The opposite holds for the electrostatic self-force (cf. Figs. 1 and 2).
For  6= 0, Eq. (13) shows that, as r gets very large, disclination eects become dominant (cf. Figs. 1 and 2). As r
gets very small though, Eq. (14) shows that screw dislocation eects rule in a peculiar way, rendering the self-forces
due to a dispiration independent of  and , which are the parameters characterizing the defect (similar eects are
rather familiar in the context of vacuum polarization [28]). By observing Eqs. (11) and (14), one sees that the
dispiration (more precisely, the screw dislocation) induces a gravitational barrier, keeping the test particle away from
the defect. From Eqs. (12) and (14) one sees that the reverse is true for the electrostatic self-force, i.e., a charged test
particle is electrostatically attracted by the defect.
For arbitrary values of the radial coordinate r, numerical and analytical considerations show that when   1
(including therefore the screw dislocation alone for which  = 1) the gravitational self-force induced by the dispiration











. The intermediate plots, from the bottom, correspond to b = 1 and b = 2, respectively.














. The intermediate plots, from the bottom, correspond to b = 0:8 and b = 1, respectively.
is repulsive, whereas the electrostatic self-force is attractive (cf. Figs. 2 and 3). When  < 1, the repulsive gravitational
self-force due to the screw dislocation and the attractive gravitational self-force due to the disclination dispute, giving
rise to an well potential (a potential step, in the case of the electrostatic self-force). Quick dimensional considerations
reveal that the minimum of  G
ren
(r) is proportional to  1= whose corresponding r is proportional to  (cf. Figs.
1 and 4). It should be noticed that when  < 1 the behaviors of the self-forces for  = 0 and  6= 0 dier radically
from each other as r! 0 [cf. Eq. (13), Eq. (14) and Fig. 1].
Before closing, it should be pointed out that Eq. (13) is the leading contribution as r!1 only when  6= 1. When
 = 1, Eq. (13) vanishes and the sub-leading contribution, which is due to the screw dislocation only, takes over. By





an analysis seems to show that  G
ren
(r) falls much quicker than that as r !1 (cf. Fig. 4). (The representation of
G
ren
(r) in Eq. (10) is not very handy to determine the sub-leading contribution, and an alternative representation
may show to be more useful on this matter.)
It remains to be seen if the results outlined above have applications in the realms of cosmology and condensed
matter physics.
The authors are grateful to George Matsas and Fernando Moraes for valuable discussions. This work was partially
supported by Conselho Nacional de Desenvolvimento Cientco e Tecnologico (CNPq) of Brazil.
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